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(57) A stabilizer for thermally stabilizing an organic 
borate salt represented by formula (1) is disclosed, 
comprising a compound having one or two nitrogen- 
containing 5- or 6-membered heterocyclic ring having a 
double bond within the ring, a compound having a pri- 
mary, secondary or tertiary amino group, or a com- 
pound having a thiol group. Also disclosed are a 
photosensitive composition comprising the stabilizer, an 
organic borate salt and if desired, a sensitizing dye or 
further a bisimidazole compound; a polymerizable com- 
position comprising the photosensitive composition 
having added thereto at least one monomer having one 
or more ethylenically unsaturated bond and if desired, a 
high molecular polymer or further a pigment; and a 
colored pattern formed by using the polymerizable com- 
position. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 



ESI J?! SS? 1 J° 3 abl,,Zer f ° r PreVentinQ the thermal ^composition or reaction of an organic 

borate salt, a pr.otosensrt.ve composrt.on compr,sing the stabilizer and an organic borate salt, a polymerizable coLo 
srt,on comprwno the photosensitive composition having added thereto a monomer having an ethtfeSy unsaSd 
bond. which has excellent heat stability and aging stability and is prevented from impairment of the polSzaSn reS 
t.vrtv. a photopolymenzation initiator capable of exhibiting good polymerizabilrty even in the presence ^oxygen and a 
polymerizable composition containing the photopolymerization initiator. 

[0002] This application is based on Japanese Patent Applications Nos. Hei 9-229376 and He. 10-199080 the con- 
tents of which are incorporated herein by reference. 

Description of Related Art 

SJS . A ,a, ? e « Umb6r ** StUdi6S haVe bee " made ° n ° r9anic borate salts as an inportant constituent element of a 
photopolymenzable composition. Examples thereof include an organic boron compound anion salt of an organic cati 
onic dye (see. JP-A-62-1 43044 (the term "JP-A" as used herein means an "unexamined published JapanSe p^nt 
appl.cat.on-). JP-A-64-13141 and JP-A-2-3052) and a system of separately adding an organic cation^ aS2 
organic borate salt but not adding these in the form of a complex (see. JP-A-2-4804 and JP-A-5-194619) In any of 
nnlnlt 7 ?>' 3 ^^^"^ composition having high photosensitivity obtained by adding a monomer hav- 
ing an ethylen.cally unsaturated bond to the organic borate salt is disclosed ' « 
STEL "JIt??*** ^^y™""**** compositions containing an organic borate salt are not sufficiently high in 
£r a t!«» Tl *" ,f°w SXamP ' a Phot°Po'ymerizable composition containing an organic borate salt, the organic 

^ JX1 ^ 0mPO !. k " * 6 ° r9aniC b ° rate SaH ' the Photopolymenzable composition is reduced in the photopo- 
lymenzability and cannot be cured even with a sufficiently large amount of exposure 

fS JUIT 1 * ! he deco ? position <* the or 9 anic borate salt in the photopolymerizable composition but also unin- 
2S?~ T Pr °!! ed in 3 dark P* 306 ThuS ' Photopolymerizable composition is polymerized 

before exposure and cannot be used any more. Furthermore, as the acidity of the photopolymerizable composition 
.ncreases, the organic borate salt is extremely reduced in the heat stability and seriously decomposes during ttie star- 

El irZ^lS ?K 6rCOme th K SS ^"Tt attemptS h3Ve heretofore been made to achieve stabilization by control- 
Si! 1ST 'I! 6 ° rgan '^ Sa ' t the Structure or composition of the sensitizer or monomer having an ethyl- 
yel been "SveT * n6Utra,ization of *~ ^ of th e composition. However, satisfactory effects have Zt 

SL^T *t the Photopolymerizable composition containing a monomer having an ethylenically unsatu- 
rated bond and as the photopolymerization initiator system, a titanocene compound and a sensitizer, a photopolymer- 
' Z ^ C ° mpo ^ on f " rther containing a heterocyclic thiol compound so as to achieve stabilization of the titanocene 
sa^ieo 10 *" JP - A - 9 - 5996) - HoweVer ' the effect of im P rovi "9 the stability of the titanocene compound is 

Si f££? e °!, her h3nd : rad l ati0n P°'y merizati o n usi "9 a radiation-sensitive polymerization initiator is being used in 
vamus fields such as semiconductor relative, printing ink. printing plate, coating, adhesion and liquid crystal display 
The radiation includes high energy radiation such as electron beam and X ray. and low energy radiation such as urtra 
r^H 3y ' 7? ^ ^ in<rared ^ *• fadiafon iS b * means of a device Camp) e mitti ng re^ec^eti 

SS^ 9 k ! ^ pu ?° SeS THe W9h ener9y radiati0n has a hi 9 h Po'ymerization initiating capability because of tts 
'^ZZ*. l d Jf ad ^ rtageOUS in * e complicated apparatus or process necessary therefor, the high use energy 
and the adverse effects on the env.ronment or an operator. However, due to tendency to use a photopolymerization in? 
tiator wh,ch generates radicals by light of a low energy radiation such as ultraviolet ray. visible ray « iSJSSTS. 
S^^!L ener9y ^ 0n fe l6SS feqUired PartiCU,ar ' * e Photoradical polymerization initiator can polymerize 
!s beS useJSry ofteT t0 X ^ and "^speed processing and aSordingly. 

25 Jir^i l 1 * 10 *" th8t * the fadiCal P 01 ^^ 28 * 0 " is Performed in the presence of oxygen, the radicals gen- 

♦! T 96 " t0 00nVert irt ° 3 re,ative,y Stab,e peroxy radica,s not havin 9 *e polymerization initiating 
capab.lrty whereby the polymer.zat.on is .nhibrted and insufficient polymerization results. This phenomenon is particu- 
larly outstandmg on the surface of the photopolymerizable composition in contact with air or in the case of a thinf ilm 
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[0010] To overcome this problem, a method of blocking oxygen by forming an oxygen-blocking film on the surface of 
the polymerizable composition so as to prevent the effects of oxygen, a method of performing the polymerization by 
placing the polymerization material as a whole in a nitrogen atmosphere, a method of adding a large amount of a pho- 
topolymerization initiator to maintain the sensitivity, a method of adding a tertiary amino compound and generating 
5 active radicals from stabilized peroxy radicals to allow the polymerization to proceed, and a method of using a photoca 
tionic polymerization initiator and not relying on radicals have heretofore proposed. 

[0011 J However, the above^iescribed methods for overcoming the problem of polymerization inhibition due to oxygen 
are disadvantageous in that the costs of raw material, process and equipment are greatly increased, the sensitivity is 
low, the productivity decreases due to complicated processes, and stability or odor of the polymerizable composition or 
10 the product after polymerization is another problem. 

Accordingly, the methods are limited in the use field or usage. 



SUMMARY OF THE INVENTION 

[001 2] The present invention has been made to satisfy the requirements for solving the above-described problems. 
[001 3] A first object of the present invention is to provide an excellent stabilizer capable of imparting heat stability to 
the organic borate salt. 

[0014] A second object of the present invention is to provide a photosensitive composition comprising this stabilizer 
and an organic borate salt or comprising this stabilizer, an organic borate salt and a sensitizing dye. 
[0015] A third object of the present invention is to provide a polymerizable composition comprising the above- 
described photosensitive composition having added thereto a monomer having an ethylenically unsaturated bond 
which is excellent in the heat stability and aging stability and is prevented from impairment of the polymerization reac- 
tivity. 

[0016] A fourth object of the present invention is to provide a high-sensitivity photosensitive composition capable of 

25 efficiently initiating photopolymerization even in the presence of oxygen. 

[001 7] As a result of extensive investigations to solve the problems, the present inventors have found that the above- 
described objects can be attained by using a stabilizer having a specific molecular structure, which not only remarkably 
improves the stability of the organic borate salt represented by formula (1) having low heat stability but also prevents 
impairment of the photoreactivity of the polymerizable composition containing the organic borate salt and further that 

30 the photosensitive composition comprising, out of stabilizers of the present invention, a compound having one or two 
nitrogen-containing 5- or 6-membered heterocyclic ring having a double bond within the ring or a compound having a 
thiol group and an organic borate salt represented by formula (1 ) is a high-sensitivity photosensitive composition capa- 
ble of efficiently initiating photopolymerization even in the presence of oxygen and a photopolymerizable composition 
comprising this photosensitive composition has high sensitivity even in the presence of oxygen. The present invention 

35 has been accomplished based on these findings. 
[0018] More specifically, the invention provides: 

1) A stabilizer for thermally stabilizing an organic borate salt represented by formula (1), comprising a compound 
having one or two nitrogen-containing 5- or 6-membered heterocyclic ring having a double bond within the ring, a 
compound having a primary, secondary or tertiary amino group, or a compound having a thiol group: 



R i— B— -R 3 . Z + (1) 



so (wherein R t , R 2 , R 3 and R 4 each independently represents an alkyl group, an aryl group, an allyl group, an aralkyl 
group, an alkenyl group, an alkynyl group, an alkoxy group, a silyl group, an alicyclic group, a heterocyclic group.a 
hydrogen atom or a halogen atom, and Z + represents a quaternary ammonium cation, a quaternary pyridinium cat- 
ion, a quaternary quinolinium cation, a phosphonium cation, a surfonium cation, an oxosulfonium cation, an oxo- 
nium cation, an iodonium cation, a metal cation or a cationic dye having absorption in the ultraviolet and/or visible 

55 ray region). 

2) A stabilizer for thermally stabilizing an organic borate salt represented by formula (1). comprising a compound 
having one or two nitrogen-containing 5- or 6-membered heterocyclic ring having a double bond within the ring, a 
compound having a primary, secondary or tertiary amino group, or a compound having a thiol group: 
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*i B— R 3 . Z + (1) 

R 4 

(wherein R, R 2 . R 3 and R 4 each independently represents an alkyl group, an aryl group, an allyl group an aralkvl 
group, an a.kenyl group an alkyny. group, an alkoxy group, a silyl group, a heterocyclic group, a hydrogen atmo 
a halogen atom, and Z+ represents a quaternary ammonium cation, a quaternary pyridLm cation a quateTa™ 
qu.nohn.um cat.on. a phosphonium cation, a sulfonium cation, an oxonium cation an iodonium caUon a Tela 7£- 
•on or a cat.on.c dye hav.ng absorption in the ultraviolet and/or visible ray region) 

2 ri S l b lS r H aS , deSCr i bed ? 2) Wherein the com P°» n d having one or two nitrogen-containing 5- 

or 6-memberedl heterocycl.c nng havrng a double bond within the ring is a compound having one or more hetero- 
cydic nng , selected I from ^tr.azo.e. pyridine, pyrimidine. pyrazole. piperazine. tetrazole. acridine. adenirbenzX 
azole. tnaz.ne. th,ad.azole. .midazole. benzimidazole, thiazoline. indoline and imidazoline 

tn^^T 88 described in *> and 2 > »b«e. "he™ the compound having a primary, secondary or tertiary 
amino group is an amine represented by formula (2): y ° ternary 

R5R6R7N (2) 

(wherein R 5 . R 6 and R 7 each independently represents hydrogen, an alkyl group, an aryl group an allvl aroun an 
ara.ky group, an alkeny. group, an a.kynyl group, a heterocyclic group oVan acyclic grot? TSZXSSZiZ 
* ThI 2tS h 7 ' S n °!^ dr09en Two °' of R & R 6 and R 7 may be combined toTorm a cyTslctLre) 
by lormu a^S) " ^ COmP ° Und h9Vin9 3 thi °' 8rOUP * 3 "*>' 



R 8 SX (3) 

(wherein R 8 represents an alkyl group, an aryl group, an aralkyl group, an alkenyl group, an alkynyl group an ali- 
cycl,c group or a heterocyclic group, and X represents sodium or hydrogen) P ' 

fiprese^^ C ° mPriSin9 ^ * 1) ° r 2) *«• and an or 9™ bonrt. salt 

2,I^£l 0t °* ensitive com P°sition as described in 6) and 7) above, wherein the stabilizer is a compound having 

LTlL Ph ° t ? en ! itiVe com P° sition as described in 8) above, wherein the stabilizer is at least one selected from 
mercaptoimidazole. mercaptobenzimidazole. mercaptobenzothiazole. triazinetrithiol. mer<W°«ole mereS 
thiazoline. mercaptothiadiazole and mercaptotetrazole ^ ' merca P to 

lO^e photosensHive composition as described in 8) and 9) above, which further contains a bisimidazole com- 

itio^ SSs^ 16 G0mpO ?? 03,536,6 °* PO'^erization by light or heat, comprising the photosensitive compo- 
y.r ca tu^^ 

12) A polymerizable composition comprising the photosensitive composition described in any one of 6) to 101 

^tZmT ther€rto at ,east one monomer havin9 one or mo " ethy,enica,,y "J2 IhS 

ILt P ^' ymeri ^!! < COmPOSiti0n comprisin 9 1,16 Photosensitive composition described in any one of 6) to 10) 
and^high ^o^^^r^ol^yme^^ ^ one monomer having one or more ethylenically unsaturated bond, a pigment 

I^A colored pattern formed on a substrate using a polymerizable composition described in any one of 1 1) to 1 4) 
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[001 9] Representative examples of the stabilizer comprising a compound having one or two nitrogen-containing 5- or 
6-membered heterocyclic ring having a double bond within the ring of the present invention include compounds having 
a heterocyclic ring such as triazole, pyridine, pyrimidine, pyrazole, piperazine, tetrazole, acridine. adenine, benzothia- 
zole, tnazine. thiadiazole, imidazole, benzimidazole, thiazoline, indoline or imidazoline. 

[0020] Specific examples of this stabilizer of the present invention include 1 ,2,4-triazole, 3-amino-1 ,2,4-triazole (Com- 
pound 1), mercapto-1 ,2,4-triazole (Compound 2), 3-amino-5-carboxy-1 ,2,4-triazole, 2,6-dimethylolpyridine (Compound 
3), 4-dimethylaminopyridine (Compound 4), mercaptopyrimidine (Compound 5), 2-aminonaphtho[1 ,2]thiazole. benzo- 
thiazole, 2-mercaptobenzothiazole (Compound 6), 2-aminobenzothiazole, 2-amino-1,3,4-thiadiazole (Compound 7) 
2,5-dimercapto-1,3,4-thiadiazole. 5-amino-1 ,3,4-thiadiazde-2-thiol, 2,4,6-triamino-1 l 3,5-triazine (Compound 8) 13 5- 
tnazine-2,4,6-trithiol, 3-mercapto-4-methyl-4H-1 ,2,4-triazole. 5-mercapto-1-methyltetrazole. l-phenyl-5-mercapto-IH- 
tetrazole, 5-methyl-1,3,4-thiadiazole-2-thiol, mercaptothiazole, mercaptotetrazole, 2-mercaptobenzoxazole, 2-mercap- 
tobenzothiazole sodium salt, furfurylmercaptan, mercaptoimidazole, 1 -acetylimidazole. 2-mercapto-1-methylimidzole 
(Compound 9), N-methylimidazole (Compound 10), 1 ,2-dimethylimidazole, 2-aminobenzimidazole. 2-mercaptobenzim- 
idazole (Compound 11), 2-mercaptothiazoline (Table 1 : Compound 12), acridine, 1 -(2-aminoethyl)piperazine, 5-amino- 
1 H tetrazole, 3.5-dimethylpyrazole and phenothiazine. 

[0021] Examples of the stabilizer comprising an amine represented by formula (2) include compounds where in for- 
mula (2), R 5l R 6 and R 7 each independently represents hydrogen, an alkyl group, an allyl group, an aryl group, an 
aralkyl group, an alkenyl group, an alkynyl group, an alicyclic group or a heterocyclic group, or two or three of R 5 ! R 6 
and R 7 are combined to form a cyclic structure (provided that at least one of R 5 , R$ and R 7 is selected from those other 
than hydrogen). 

[0022] More specifically, the alkyl group represented by R 5 , R 6 or R 7 is a substituted or unsubstituted, linear or 
branched alkyl group having from 1 to 20 carbon atoms and examples thereof include a methyl group, an ethyl group, 
a propyl group, an isopropyl group, a butyl group, an isobutyl group, a sec-butyl group, a perrtyl group, a hexyl group, a 
heptyl group, an octyl group, a 3-methoxypropyl group, a 4-chlorobutyl group and a 2-diethylaminoethyl group. 
[0023] The allyl group is a substituted or unsubstituted allyl group and specific examples thereof include a 2-methyl- 
allyl group and a 3-chloroallyl group. 

[0024] The aryl group is a substituted or unsubstituted aryl group and specific examples thereof include a phenyl 
group, a tolyl group, a xylyl group, a 4-ethylphenyl group, a 4-tert-butylphenyl group, a 4-methoxyphenyl group, a 4- 
diethylaminophenyl group, a 2-methylphenyl group, a 2-methoxyphenyl group, a naphthyl group and a 4-methylnaphthyl 
group. 

[0025] The aralkyl group is a substituted or unsubstituted aralkyl group and specific examples thereof include a benzyl 
group, a phenethyl group, a propiophenyl group, an a-naphthylmethyl group, a p-naphthylmethyl group and p-methoxy- 
35 benzyl group. 7 

[0026] The alkenyl group is a substituted or unsubstituted alkenyl group preferably having from 2 to 1 2 carbon atoms 
and specific examples thereof include a vinyl group, a propenyl group, a butenyl group, a pentenyl group, a hexenyl 
group, a heptenyl group, an octenyl group, a dodecinyl group and a prenyl group. 

[0027] The alkynyl group is a substituted or unsubstituted alkynyl group preferably having from 4 to 1 2 carbon atoms 
and specific examples thereof include a butynyl group, a pentynyl group, a hexynyl group and an octynyl group. 
[0028] The alicyclic group is a substituted or unsubstituted alicydic group and specific examples thereof include a 
cyclohexyl group, a 4-methylcyclohexyl group, a cyclopentyl group and a cydoheptyl group. 

[0029] The heterocydic group is a substituted or unsubstituted heterocyclic group and specific examples thereof 
include a pyridyl group, a quinolyl group, a methylpyridyl group, an indolyl group, an imidazolyl group and a triazyl group. 
[0030] Specific examples of this stabilizer indude hexylamine. di-n-butylamine (Compound 14), dipropylamine, tri- 
ethylamine. diethyldiamine. N.N.N'.N'-tetraethylm ethyl enediamine (Compound 15), 2-ethylaminoethanol, 3-diethyl- 
amino-1-propanol. tributylamine, aniline, naphthylamine, benzylamine, diallylamine, phenylenediamine. octenylamine. 
cyclohexylamine 3-aminopyridine, aminoimidazole, hexamethylenetetramine. N-methylmorpholine (Compound 13) and 
triethylenediamine (Compound 16). 

[0031 ] The stabilizer comprising a thiol represented by formula (3) of the present invention a compound where an alkyl 
group, an aryl group, an aralkyl group, an alkenyl group, an alkynyl group, an alicyclic group or a heterocydic group is 
bonded with a thiol group or a sodium salt thereof and examples thereof include the compounds where in formula (3). 
R 8 is an alkyl group, an allyl group, an aralkyl group, an alkenyl group, an alicyclic group or a heterocyclic group, and X 
is sodium or hydrogen. 

[0032] More spedf ically, the alkyl group is a substituted or unsubstituted, linear or branched alkyl group having from 
1 to 20 carbon atoms and examples thereof indude a methyl group, an ethyl group, a propyl group, an isopropyl group, 
a butyl group, an isobutyl group, a sec-butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, a 3- 
methoxypropyl group, a 4-chlorobutyl group and a 2-diethylaminoethyl group. 
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[0033] The aryl group is a substituted or unsubstituted aryl group and specific examples thereof include a phenyl 
group a tolyl group, a xylyl group, a 4-ethylphenyl group, a 4-tert-butylphenyl group, a 4-methoxyphenyl group a 4- 
d,ethylam,nophenyl group, a 2-methylphenyl group, a 2-methoxyphenyl group, a naphthyl group and a 4-methylnaphthyl 

[ °°** ] a H?l ar ^' 9 rou P is a substiteited or unsubstituted aralkyl group and specific examples thereof include a benzyl 
oxyoenzyl group ^ * PrOPIOPhenyl 9rOUp a " «- na P htn W™e%' group, a p-naphthylmethy. group and a p-meth 
[0035] The alkenyl group is a substituted or unsubstituted alkenyl group preferably having from 2 to 12 carbon atoms 

llTT* ,C r7 ieS th6re ? ^ 3 Viny ' 9r0UP ' 3 propen * ««* a *** a penteny? gfoSpThS 

group, a heptenyl group, an octenyl group, a dodecinyl group and a prenyl group 

i^!LiTA alkynyl 9 ^ P iS f s " b ! tituted <* ""substituted alkynyl group preferably having from 4 to 12 caroon atoms 
?™™ ™ ^TT there ° f mdUde 3 bUtynyl 9r ° up - a pemyn >" S ro *- a hex y^ Qroup and an octynyl group 
[003^ The al.cycl.c group is a substituted or unsubstituted alicyclic group and specific examples thereof include a 
cyclohexyl group, a 4-methylcyclohexyl group, a cyclopentyl group and a cycloheptyl group 

iSL ^! etoOCyC,iC ?T? iS 3 SubstHuted or "substituted heterocyclic group and specific examples thereof 
nctode a pyndyl group, a qu.nolyl group, a methylpyridyl group, an indolyl group, an imidazolyl group and a triazyl group 
5? exam P les ° f stabilizer include propanediol, octanethiol. decanethiol (Compound 171 

d^ecaneth,ol (Compound 18). benzenethiol. toluenelhiol. naphthalenethiol. mercaptoethanol. ethyU-mercaptoace- 
tate, cyclopentanethiol, 2-benzimidazolethiol and 1 ,2,4-triazol-3-thiol. 

[0040] Among the above-described stabilizers, heterocyclic compounds containing a tertiary nitrogen atom within the 
ring are particularly effective for the thermal stabilization. 



H 2 N v 



NH 




(Compound 1) 



(Compound 2) 



(Compound 3) 



(Compound 4) 



(Compound 5) 

N" "SH 
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H 2 N v ^S, 



VJ 



CH, 
I 



o 



(Compound 6) 



(Compound 7) 



N= N 

TT 

N ^Y^ N (Compound 8) 

NH 2 
SH 

(Compound 9) 

N N 

w 

^^^y (Compound 10) 



SH (Compound 11) 

H 



(Compound 12) 



(Compound 13) 



N (Compound 14) 

H 
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(Compound 16) 



CH 3 (CH 2 )9SH (Compound 17) 

CH3(CH 2 )nSH (Compound 18) 
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[0041] Specific examples of the anion moiety in the organic borate salt renresentoH k v Wrw.h* h\i 
present invention include n-butyKripheny. borate" n^ttrpher^ Se^Xy^Xw bZf s^ttnohenvl 
borate. ******** Iborate. benzyttripheny. borate, n-butyltrianisy. borate. J^t^^XSXSSS 
SSS^ n-peny Wrnethoxyphenyl) borate. n-butyttrKS -metho^2-naphthyl) S rSJ! 

tuw^j bpecific examples of the cation moiety in the organic borate salt renrp<;pntpH hv w™,iJ T /i\ «~ • *u 
present invent include tetramethylammonium. te^aetrJlammoSm tet ^ 

Zmnn n^L fr'™^ 0 * 08 "" 0 ™". d-Phenybodonium. di(4-tert-butylphenyl) iodonium. (2-hydroxyethyl)trimethv 
|ammon,um. hth.um. potass.um. sod,um. cyanine dye cation, azomethine dye cation. xanthenedyeStion" anJESe 

[0043] Organic borate salts consist of the above-described anion moiety and cation moiety may be used in the nrespnt 
.nventon. however, the present invention is by no means limited thereto P 

™JL ,h K I 656 ? i ?^ nti0r1, the m6th0d for addin9 the stabi,izer °» * e ^sent invention to the organic borate salt 
represented by formula (1) ,s not particularly limited, however, the stabilizer of the present invention ^o efeSv S 

obSJT IT Whi * th6 ° r9aniC b0rate is because stability £3nIESl5 agfngl an S 

2Sl^ n "** ""^ h6atin9 at 3 of from room temperature to me bSnc SKta 

,s twer 1! r Pera H Ure '° Wer . than ,he me,ting POint ° r dec °"^osition point of the organic borate iSS^SSmZ 
obSS as ? ^ ^ decom P° sition ar " higher stabi.Sy against heat Paging c^n i 

mrS*, ^ J!^, r ^^ merase ^ eretnest ^ ,iz er of the present irn/ention is not added. 

h If 6 ' , Present invention is «»*««d to exert the stabilizing effect based on the interaction or 

the hke dunng the thermal reaction of the organic borate salt represented by formula (1 ) This feateo rtf e ^ST«°I 

KLztssi SKSEsrss: property * not inwb * n9 usefui reacti ™ * — - 

so [0047] By adding the stabilizer of the present invention, the organic borate salt can have heat stability The oroanir 

aS 'TTtf* h fl* StabiHty " nd •** in *• Process where the S^^^SZ 

added thereto the stab,l.zer of the present invention is applied continuously or using, if desired one orTSe mear^ of 
f^,' d,s P ere,on - to «««n0. emulsification and the like to a medium or solvent 
« 1°^ Asdescribed above, the stabilizer of the present invention is effective as a stabilizer of an organic borate salt 

55 foC: iSSSST ^ ST* Sa,t *• reSUWn9 C ° mpOSiti0n 030 USed as a PhotosenX ooSS 

[0049] The s raho of the stab.hzer of the present invention to the organic borate salt used may be freely selected how 
ever the stabler ,s preferably used in an amount of from 1 0 to 500 wt%. more preferably 7cm 50 to l£ w^ba^d 
on the organ,c borate salt. Two or more stabilizers and two or more organic borate sate may^ us<£ 
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[0050] The organic borate salt is usually accelerated to decompose by heat if a sensitizing dye is present, however, 
in the composition comprising an organic borate salt having added thereto the stabilizer of the present invention, the 
organic borate salt is prevented from the thermal decomposition or reaction even when a sensitizing dye having light 
absorbing power is added to the composition. Accordingly, change or decomposition of the sensitizing dye due to the 
s reaction between the sensitizing dye and the organic borate salt is difficult to occur as compared with the case where 
the stabilizer of the present invention is absent. 

[0051] The term "sensitizing dye" as used in the present invention means a cationic dye such as cyanine, xanthene, 
oxazine. thiazine, diarylmethane. triarylmethane and pyrylium, or an electrically neutral dye, namely, an organic dye not 
comprising a counter ion but containing + • - due to resonance within the same molecule, such as merocyanine, cou- 
10 marin, indigo, aromatic amine, phthalocyanine, azo and quinone-type sensitizing dyes. 

[0052] In the case of a cationic dye, the counter anion may be any anion, for example, a halogen anion such as chlo- 
ride, bromide or iodide anion, a benzenesuHonate anion, a p-toluenesulfonate anion, a methanesulfonate anion, an 
organic borate anion, a BF 4 anion, a PF 6 anion or a perchlorate anion. 

[0053] Specific examples of the cationic dye as the sensitizing dye include Crystal Violet (CI42555), Methyl Violet 
15 (CI42535), Malachite Green (CI42000), Fuchsin (CI42510), Crystal Violet-Carbinol Base (CI42555:1), Parafuchsin 
(CI42500), Rhodamine B (CI45170), Victoria Blue B (CI44045). Victoria Pure Blue BOH (CI42595), Brilliant Green 
(CI42040), Night Blue BX (CI51 185), Neutral Red (CI50040), Basic Orange 21 (CI48035), Basic Yellow 1 1 , Basic Yellow 
21 , Basic Yellow 22, Basic Red 1 (CI451 60), Basic Red 5 (CI50040). Basic Red 13 (C 14801 5), Basic Violet 7 (CI48020). 
Basic Violet 1 1 (CI45175), p-toluenesulfonate or naphthalenesuKbnate of Crystal Violet, p-toluenesulfonate or perchlo- 
20 rate of Victoria Blue B, p-toluehesulfonate or BF 4 salt of Basic Orange 21, and naphthalenesulfonate or PF 6 salt of 
Basic Red 5. 

[0054] Specific examples of the electrically neutral dye include 3-allyl-1-carboxymethyl-5-[2-(3-ethyl- 

2(3H)benzoxazolyfidene]-2-thiohydantoin, 4-[2-(3-ethyl-2(3H)benzothiazolylidene)ethylidene]-3-phenyl-2-isooxazolin- 
5-one. 3-(2-benzothiazolyl)-7-(diethylamino)coumarin, 3-(2-benzimidazolyl)-7-(diethylamino)coumarin, ethyl 2,3,6.7- 
25 tetrahydro-11-oxo-1H,5W,11H-[1^^ N.N'-diethylindigo, thioxoindigo, 2- 

dimethylaminoanthraquinone, 4-hydroxyazobenzene and 4-phenylamino-4 , -nitroazobenzne. 

[0055] The sensitizing dye which can be freely combined with an organic borate salt and the stabilizer to obtain a pho- 
tosensitive composition is added in an amount of from 1 to 100 wt%, preferably from 5 to 30 wt%, based on the photo- 
sensitive composition. If the concentration of the sensitizing dye is less than the this range, absorption of light is 

30 reduced and the light energy cannot be used efficiently, whereas if the concentration greatly exceeds the above- 
described range, light is excessively absorbed by the dye, as a result, the light intensity extremely decreases in the area 
farther from the surface irradiated by light and sufficiently high photosensitivity cannot be ensured in the depth. The 
photosensitive composition of the present invention can exhibit efficient photoreaction even when two or more of the 
above-described sensitizing dyes are present together and due to the action of the stabilizer of the present invention 

35 the composition can have stability. 

[0056] The stabilizer of the present invention exerts the effect of preventing the thermal decomposition or reaction of 
an organic borate salt even in a composition comprising the stabilizer of the present invention and an organic borate 
salt or in a polymerizable composition obtained by adding at least one compound having one or more addition-polym- 
erizable ethylenically unsaturated bond to a composition containing the stabilizer of the present invention, an organic 

40 borate salt and a sensitizing dye. 

[0057] In the state where the stabilizer is absent, the organic borate salt thermally decomposes or reacts, the active 
species generated causes chain reaction of the double bonds of the compound having an ethylenically unsaturated 
bond, and unintended addition polymerization may proceed. However, in the polymerizable composition containing the 
stabilizer of the present invention, the organic borate salt is prevented from the thermal decomposition or reaction and 

45 thereby unintended thermal polymerization reaction during the storage is inhibited, hence, the composition can have 
aging stability. 

[0058] A photosensitive composition can be obtained from a compound having one or two nitrogen-containing hete- 
rocyclic ring having a double bond within the ring or a compound having a thiol group represented by formula (3), out 
of the stabilizers of the present invention, and an organic borate salt represented by formula (1). This photosensitive 
so composition may further contain the above-described sensitizing dye. These photosensitive compositions can effi- 
ciently initiate photopolymerization even in the presence of oxygen. 

[0059] The bisimidazole compound for use in the present invention is a compound having a group resulting from two 
imidazole rings being combined at any site and specific examples thereof include 2,2'-bis(4,5'-dimethylimidazole) and 
2,2*-bis(o-chlorophenyl)-4.4\5.5 , -tetraphenyl-1,2'-biimidazole. The compound selected from the stabilizers which can 
55 be used in the photosensitive composition, and the organic borate salt are preferably used in an amount of from 10 to 
200 wt%, more preferably from 20 to 100 wt%, based on the photosensitive composition obtained by the optional com- 
bination thereof. 

[0060] The monomer having one or more ethylenically unsaturated bond for use in the present invention includes a 
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(me^acryltc ac.d and an ester thereof and examples thereof include methyl (meth)acrylate. butyl (meth)acrylate ben 
zy\ (meth)acrylate. phenethyl (meth)acrylate. isobornyl (meth)acrylate . cyclohexyl (metMacX TtodwtZt 

(mSth > aCf ^ e - ^-hydroxy-a-phenoxypropy, (^L^H U^y^ZZ 
(meth^crylate glyadyl (meth)acrylate and methacryloyloxyethyl isocyanate. A (meth)acrylaniide aSTn^stSS 
product thereo . such as N-methyl(meth)acrylamide, N.N<iiethyl(meth)acrylamide, N*uToxymet^yScrClamlde isoS 
tox^methy.acry.am.de. and (meth,acry.amide.2-m e thytpropanesu«onic acid and a sodiunTsa"7er2? Z alsfbe 

exam P ,es ° f * he corner having one or more ethylenically unsaturated bond for use in the present 
invention include compounds having an N- V inylamide structure such as N-vinylacetamide. N-vinylpropionamSe art N 
v.nWbutenamjde; polyhydric alcohol (meth)acrylates which is an ester obtained by the esterifSor, o an uTsaSed' 
caiboxyHc aad or a polycarboxylic acid with a polyhydric compound, such as phenoxydiethoxy?mS)acr^at^ ooSf 
Sr^l d h (met !! )aC y a,e ' 1 • 3 - butanedio1 *(meth)acry.ate, neopenty. glycol m^^yV^S^ZTy'- 
TZTJ? "^enyopropane. hydroxypivalic acid neopentyl glycol di(meth acrylate glycerin dlS 
SSZSS^T^ ,nmethy ' 0lethane "^W*- triethylolpropane di(meth)acr*ate. trX55£2S 
S^!' ,S0Cyanun l ac ' d tnerythritol tri(meth)acrylate. pentaerythrito. di(meth)acry.ate. pentaeryS 

H 2 C=C(CH 3 )CO-(OCH 2 CH 2 ) n -0-CO-C(CH 3 )=CH 2 (4) 
(wherein n is an integer of from 1 to 9); 

H 2 C=CHCO-(OCH 2 CH 2 ) n -0-CO-CH=CH 2 (5) 
(wherein n is an integer of from 1 to 9). 

[0062] The term "(meth)acryl" as used herein means "methacryl" and "acryl" 

SU 6 2mJr e « C ° m 5 ,OUnd nav ;"9 an ethylenically unsaturated bond for use in a polymerizable composition comprisino 
lZ^T n ,n ^l^' C b ° rate ~* and thS «** lizer is added in 30 amount from 1 to sESfZL ^5S? 
mot X Zn T° 6y Wei9hl **" 1 P3rt by we * ht of 106 Photosensitive composition. Even , whSn ZTor 
more of Je compound having one or more ethylenically unsaturated bond are added, the stabilizer of the present £ven 

S ' nCreaSe the h6at Stabi ' ity and in the Polymerizable compoSEn Zhb te Ng^enS 
ZTltT™Z Ce J» ° Xy9en hl Furthermore ' *• oan be used in a composition containing an S*22 

salt, other than the polymerizable composition of the present invention 

KL a N u e a 1 i9h molacu,ar pol r er for use in 106 P res ent invention is described below. The high molecular polymer 
ST ^ ^ °° n,ainin9 006 ° r m ° re m ° nomer se,ected from (meth)acrylic acid. (methSto ST 
S^enrcS^^L^^^ ( m f") a cry.amide. N-disubstituted (meth)acryiamide styre^SL*- 
tuted styrene. chloromethylstyrene. vinylphenol and alkyl-substituted vinylphenol. and having a molecular weioht of 

2? isssfsz s r, 5 - 00 ^ to ioao00 - By adjustin9 ^ — ° f « & ■25Tp3£ s 

* T 9 ° f ,ess ' a n,gn mo,ecular Polymer insoluble in an alkaline aqueous solution can be obtained On the 
other hand, by adjusting the acid value to be from 20 to 800 mgKOH/g. preferably from™ Tsw nSwo a hSh 
molecular polymer soluble in an alkaline aqueous solution can be obtained mgKOH/g. a high 

ZTtL . ,n th * 0856 when Polymerizable composition is used as a resist, the high molecular polymer for use in the 
on^'TT " r T eSSary f ° diSSO ' Ve in 3 at the development and preferably comprised a ZSSXZ 

S/b^r^ e | 9 :° U L ExamP,eS ° f tHe m ° nomer used herein (meth)acryl?acid. methyl (meS 

^252 meth)acrylate benzyl (meth)acrylate. phenethyl (meth)acry. a te. isobo ny. (meth)acrylate Sex* 
^ rOXy fX' < meth ) acr y ,ate - 2-hydroxypropy. <meth)acrylate. a-hydroxy-^herix^ropy. (memS 
mS!" N;*-*™^??^ (msth)acry.ate. glycidy! (meth)acrylate. methacrylo^oxyeVUya^e mISSS- 
mrfe (mefrOacry.am.de. N-methy.(meth)acry.amide. N.N^iethy.fmemjacry.amWe. n-buTo^e^y^^^^^^^ 

roMone. styrene. a-methylstyrene.p-chloromethylstyrene and p-vinylphenol 

SJ^l* ^'f^ 3 ' po, y mer of the P rese "t inv emion preferably comprises a copolymer of a (meth)acrylic acid 
and a (methjacryte ester as a mam component. Examples thereof include a methacrylic aad-butyl metha^^^T 
ymer. a methacrylic acid-benzy. methacryiate copolymer, an acrylic acid-methyl meSay^teS 2 c^i 

r e thacrvSSS ,C a ^ d " b V ,y, met »f cr Vate-isoborny. methacrylate copolymer, a methacryl ^Swo^Xyl 
^ methacrylate copolymer, a methacrylic acid-methyl methacrylate-butyl methacrylate-2-hTdrZ2 
acrylate^tyrene copolymer, a methacrylic acid-butyl methacrylate-gjycidy. methacrylatecopolymer a methTcry^acid 
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butyl methacrylate-cyclohexyl methacrylate-styrene copolymer, a methacrylic acid-butyl methacrylate-styrene copoly- 
mer and a methacrylic acid-acrylic acid-methyl methacrylate-butyl methacrylate copolymer. The composition and the 
compositional ratio of these copolymers are not particularly limited and copolymers and copolymer mixtures obtained 
by any combination at any compositional ratio may be used. The high molecular polymer is added in an amount of from 
5 0.5 to 200 parts by weight, preferably from 1 to 100 parts by weight, based on the photosensitive composition compris- 
ing any combination of an organic borate salt and the stabilizer. 

[0067] Examples of the pigment for use in the present invention include, in term of the color index number C I Pig- 
ment Yellow 12, 13, 14, 17, 20, 24, 55, 83, 86, 93, 109, 110, 117, 125, 137. 139. 147, 148, 153, 154, 166 and 168 C I 
Pigment Orange 36, 43. 51. 55. 59 and 61, C.I. Pigment Red 9. 97, 122, 123, 149. 168, 177. 180. 192 215 216 217 
10 220. 223. 224, 226. 227, 228 and 240, C.I. Pigment Violet 19, 23, 29, 30. 37, 40 and 50, C.I. Pigment Blue 15.'l5*l' 
15:4, 15:6, 22. 60 and 64, C.I. Pigment Green 7 and 36, C.I. Pigment Brown 23, 25 and 26. and C.I. Pigment Black 7 
and further include carbon black, surface resin treated carbon black, titanium black, aniline black, titanium white talc' 
alumina and iron oxide. 

[0068] The pigment may be dispersed in the polymerizable composition using, rf desired, an appropriate dispersant 
is The pigment is used in an amount of from 0.05 to 80 parts by weight, preferably from 1 to 50 parts by weight, based on 
the polymerizable composition obtained by adding a monomer having one or more ethylenically unsaturated bond to a 
photosensitive composition comprising any combination of a compound having one or more nitrogen-containing 5- or 
6-membered heterocyclic ring having a double bond within the ring or a compound having a thiol group represented by 
formula (3), out of the stabilizers of the present invention, and an organic borate salt represented by formula (1). Two or 
20 more of these compounds may be used in combination to attain proper tone and light-shielding ratio and even in this 
case, the polymerizable composition of the present invention exhibits high sensitivity. 

[0069] The polymerizable composition obtained by adding a compound having one or more ethylenically unsaturated 
bond to the photosensitive composition comprising an organic borate salt, the stabilizer and a sensitizing dye, the 
polymerizable composition further containing a high molecular polymer, and the polymerizable composition still further 

25 containing a pigment each may use a solvent according to the use end. 

[0070] Examples of the solvent include cyclohexane. isophorone. Methylene glycol dimethyl ether, ethylene glycol die- 
thyl ether, tetrahydrofuran, xylene, ethytbenzene. ethyl cellosolve. butyl cellosolve. methyl cellosolve acetate, ethyl eel- 
losolve acetate, acetone, cyclohexanone. methyl ethyl ketone, methyl isobutyl ketone, methyl-n-amyl ketone. Methylene 
glycol monomethyl ether, diethylene glycol monoethyl ether, diethylene glycol dimethyl ether, propylene glycol mono- 

30 methyl ether acetate, ethyl acetate, isoamyl acetate, ethyl lactate and dichloroethane. These solvents may be used indi- 
vidually or in combination of two or more thereof. The solvent is added in an amount of from 0.05 to 100 parts by weight 
based on the polymerizable composition. The solvent is preferably removed by evaporation in advance of the polymer- 
ization. 

[0071 ] The polymerizable composition is coated on a substrate, the solvent is evaporated, and the resist film obtained 
35 is irradiated with light through a pattern mask As a result, the photosensitive composition exposed to light is activated 
to generate radicals and thereby the ethylenically unsaturated bonds cause chain reaction to connect with each other, 
thus, the polymerization proceeds. The polymerization does not proceed in the area not exposed to light and by remov- 
ing the area using an excess of an appropriate solvent such as methyl alcohol, ethyl alcohol, isopropyl alcohol, 
cyclohexane. isophorone. cellosolve acetate, diethylene glycol dimethyl ether, ethylene glycol diethyl ether, xylene! 
40 ethylbenzene, ethyl cellosolve. butyl cellosolve, acetone, cyclohexanone, methyl ethyl ketone, methyl isobutyl ketone, 
methyl-n-amyl ketone, propylene glycol monomethyl ether acetate, ethyl acetate, isoamyl acetate, ethyl lactate or 
dichloromethane, the area exposed to light remains on the substrate and a colored pattern in accordance with the pig- 
ment added can be formed, f 

[0072] At this time, when the high molecular polymer contained in the polymerizable composition has a high acid 
45 value (20 to 800 mgKOH/g), the unexposed area can be removed using the above-described organic solvent and addi- 
tionally an alkaline aqueous solution (pH=9 to 12). The alkaline aqueous solution which can be used is an aqueous 
solution containing one or more of sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate 
and trlalkylamine. 

[0073] In this case, the photosensitive composition comprising a compound having one or more nitrogen-containing 
so 5- or 6-membered heterocyclic ring having a double bond within the ring or a compound having a thiol group repre- 
sented by formula (3) and an organic borate salt represented by formula (1) of the present invention has good photopo- 
lymerization initiating ability even in the presence of oxygen and accordingly, irrespective of the presence or absence 
of an oxygen-blocking overcoat on the film of the polymerizable composition coated on a substrate, the same colored 
pattern can be formed. 

55 [0074] The present invention is described in greater detail below by referring to the Examples and Comparative Exam- 
ples, however, the present invention should not be construed as being limited thereto as long as the scope of the 
present invention is persisted. 

[0075] The quantitative determination of the organic borate salt was performed using a high performance liquid chro- 
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myography (HPLC) (column: SHODEX C8-5B; mobile phase: a 85.15 mixture of acetonitrile containing 4 mM of 
tetraoctylammonium bromide:water; detector: SPD-10AV, manufactured by Shimadzu Seisakusho). 
[0076] The effect of the stabilizers of the present invention was verified by Examples 1 to 8 and Comparative Exam- 

pIGS 1 tO v5. 

EXAMPLE 1 

[0077] A composition was prepared by dissolving 0. 1 part by weight of mercaptobenzothiazole as the stabilizer of the 
present invention and 3 parts by weight of tetrabutylammonium n-butyltri(4-methylnaphtnyl) borate as the organic 
borate salt in 100 parts by weight of y-butyroiactone. The composition obtained was kept at 90°C for 5 hours and tten 
the residual ratio of the organic borate saft was 98%. 

EXAMPLE 2 

is [0078] A composition was prepared by dissolving 0.1 partby weight of 3-amino-1.2.4-triazole as the stabilizer of the 
?™ IT*' 0 " ! nd « 3 PartS by wei9ht 01 tetrabutylammonium n-butyttrinaphthyl borate as the organic borate salt in 
100 parte by weight of T -butyrolactone. The composition obtained was kept at 90"C for 5 hours and then the residual 
ratio of the organic borate salt was 99%. 

20 EXAMPLE 3 

[0079] A composition was prepared by dissolving 0.2 part by weight of 2,4.6-triamino-1 .3.5-triazine as the stabilizer 
?lL e Tk SS ? mV ?r ^ 3 bV Wei9W 01 1 ' 1 - 5 ' 5 - tetr a k 'S(p-diethylaminophenyl)-2.4- P entadienilium n-butylt- 
L^nor^Tl 63 sthe ° r 9an.cboratesaltin 100partsby weight of y-butyroiactone. The composition obtained was kept 
25 at 90°C for 5 hours and then, the residual ratio of the organic borate salt was 90%. 

EXAMPLE 4 



30 



m ?S ki. . S °^Tfu rtVe com P° sition of toe present invention was prepared by dissolving 0.1 part by weight of 

1m n f ** T ° f present invenfon ' 3 ^ by wei 9 ht <* tetrabutylammo- 

^iJXt "^borate as the organic borate salt and 0.5 part by weight of Crystal Violet as the sensi- 
tizing dye in 100 parts by weight of y-butyrolactone. The composition obtained was kept at 90°C for 5 hours and then 
the residual ratio of the organic borate salt was 82%. 



35 EXAMPLE 5 



40 



45 



B0 



55 



[0081] A polymenzable composition of the present invention was prepared by adding 100 parts by weight of epoxy 
acrylate having an acidity of 70 (mgKOH/g). 2 parts by weight of tetrabutylammonium n-butyltrinaphthyl borate andO 15 
part by weight of mercaptobenzimidazole as the stabilizer of the present invention to 100 parts by weight of ethyl ace- 
tate. The composition obtained was stored at 55°C for 48 hours and then, the residual ratio of the organic borate salt 
was measured and found to be 72%. 



EXAMPLE 6 



[0082] A polymenzable composition of the present invention was prepared by adding 100 parts by weight of epoxy 
a Sf?« H? a " X " 70 < m 9 KOH/ 9>- 2 ^ weight of tetrabutylammonium butyltri(4-methylnaphthyl) borate 
and 0. 1 5 part by we.ght of dimercaptothiadiazole as the stabilizer of the present invention to 1 00 parts by weight of ethvl 
!f » IS C ° mp0Siti0n 0btained was 8tored at 5500 for 48 hous and then, the residual ratio of the organic borate 

Sail Wab oo So. 



salt was 86% 
EXAMPLE 7 



[0083] A Polymenzable composition of the present invention was prepared by mixing 1 00 parts by weight of propylene 
glycol monomethyl acetate. 100 parts by weight of an acrylate monomer having an acidity of 60 (mgKOH/g). 2 parts by 
T'H ? i tetra b ut y |amm o ni « r " butyltrinaphthyl borate. 1 part by weight of Basic Red 1 and 0.5 part by weight of 2 6- 
dimethylolpyndine as the stabilizer of the present invention. " 
[0084] For determining the sensitivity of the polymerizable composition prepared, the polymerizable composition was 
coated on a polyethylene terephthalate film to have a dry thickness of 5 urn under the condition ol shielding light, and 
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then the solvent was evaporated at room temperature. The exposure amount necessary for polymerizing and curing the 
polymerizable composition of the present invention was measured using a Deep UV lamp as the light source and the 
energy obtained was used as the index for the sensitivity (the smaller the value, the higher the sensitivity). The polym- 
erizable composition prepared above had sensitivity of 5.6 mJ/cm 2 . This polymerizable composition was stored in a 
5 dark place at 80°C for 3 hours and then, the residual ratio of tetrabutylammonium butyltrinaphthyl borate as the organic 
borate salt was 95%. The sensitivity determined in the same manner as above was 5.6 mJ/cm 2 . 

EXAMPLE 8 

10 [0085] A polymerizable composition of the present invention was prepared by mixing 100 parts by weight of methyl- 
ene chloride, 100 parts by weight of pentaerythritol tetraacrylate, 100 parts by weight of an epoxy acrylate having an 
acidity of 70 (mgKOH/g). 1 part by weight of tetrabutylammonium butyltri(6-methoxy-p-naphthyl) borate, 1 part by 
weight of Victoria Pure Blue BOH and 2 parts by weight of mercaptopyrimidine as the stabilizer of the present invention. 
[0086] The sensitivity of the polymerizable composition prepared was determined in the same manner as in Example 

is 7 and found to be 5.6 mJ/cm 2 . This polymerizable composition was stored in a dark place at 80°C for 3 hours and then, 
the residual ratio of tetrabutylammonium butyltri(6-methoxy-p-naphthyl) borate as the organic borate salt was 98%. The 
sensitivity determined in the same manner as above was 5.6 mJ/cm 2 

COMPARATIVE EXAMPLE 1 

20 

[0087] A composition prepared in the same manner as in Example 1 except for excluding the stabilizer of the compo- 
sition was evaluated in the same manner as in Example 1. After the storage at 90°C for 5 hours, the residual ratio of 
tetrabutylammonium n-butyltri(4-methylnaphthyl) borate was 45%. 

25 COMPARATIVE EXAMPLE 2 

[0088] A composition prepared in the same manner as in Example 2 except for excluding the stabilizer of the compo- 
sition was stored at 90°C for 5 hours. Then, the residual ratio of tetrabutylammonium n-butyltrinaphthyl borate was 55%. 

30 COMPARATIVE EXAMPLE 3 

[0089] A composition prepared in the same manner as in Example 3 except for excluding the stabilizer of the compo- 
sition was stored at 90°C for 5 hours. Then, the residual ratio of 1 ,1 ,5,5-tetrakis(p-diethylaminophenyl)-2,4-pentadienil- 
ium n-butyltriphenyl borate was 50%. 

35 

COMPARATIVE EXAMPLE 4 

[0090] A composition prepared in the same manner as in Example 4 except for excluding the stabilizer of the compo- 
sition was stored at 90°C for 5 hours. Then, the residual ratio of tetrabutylammonium n-butyltri(p-ethoxyphenyl) borate 

40 was 55%. 

COMPARATIVE EXAMPLE § 

[0091 ] A polymerizable composition was prepared in the same manner as in Example 7 except for excluding the sta- 
45 bilizer of the polymerizable composition. The sensitivity of the polymerizable composition immediately after the prepa- 
ration was determined in the same manner as in Example 7 and then, the exposure amount necessary for curing the 
composition was 5.6 mJ/cm 2 After storage at 80°C for 3 hours, the residual ratio of tetrabutylammonium butyltrinaph- 
thyl borate was 50% and the sensitivity was 56.2 mJ/cm 2 . 

[0092] It is apparent from the comparison between Example 1 and Comparative Example 1 , Example 2 and Compar- 
so ative Example 2, Example 3 and Comparative Example 3, and Example 4 and Comparative Example 4, respectively, 
that the organic borate salt is prevented from thermal decomposition by the stabilizer of the present invention. Further- 
more, as is apparent from the comparison between Example 7 and Comparative Example 5. the decomposition is pre- 
vented while maintaining the sensitivity during the storage by the stabilizer of the present invention. 
[0093] The effect of the presence or absence of oxygen on the photocurability of the polymerizable composition of the 
55 present invention is described by referring to Examples 9. 10. 14 and 15 and Comparative Example 6. In these Exam- 
ples, the polymerizable composition prepared is called a resist for the sake of convenience. In these Examples, an alkali 
development-type black resist was formed by the production method of a black matrix for color liquid crystal displays, 
particularly by the commonly employed pigment dispersion method in which photopolymerization of a thin film in the 
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20 



presence of oxygen is required in view of simplification of the process. 

10094] A synthesis example of a high molecular polymer soluble in an alkaline aqueous solution which is a htah 
molecular polymer used in these Examples, is described below. In the following, unless otherwise Mm! !te -£S 
is part by weight . 

Synthesis Example of High Molecular Polymer 

[0095] A mixed solution containing 350 parts of cyclohexanone. 26.2 parts of styrene. 23.3 parts of 2-hydroxyethvl 
acrylate, 35 parts of methacryfic acid. 20.5 parts of methyl methacrylate and 70 parts of butyl methacrylate^s S 
at 90°C and reacted for 3 hours whi.e gradually adding dropwise thereto a dissolution product of 29o7a^cyclohe? 
mX 6 ; r tt T ° f "^f 23 3 ^ ° f 2 -W™y*W 35 parts of methacrylic acid. 20?part of me^. 

J ' 1° P TL°l bUty ' methacr y ate and Parts of azobisisobutyronitrile. Thereto. 10 parWof cyclonex- 
anone havng d.ssolved therein 0.70 part of arobisisobutyronitrile was added and the mixed solution was reacted for 
anotter one hour A part of the resulting high molecular polymer solution was dried by heating in vacuum at 90"C for 
60 minutes and the non-volatilized content measured. The non-volatile content was adjusted to 25% by adding 

SS^^^^S^^ so,ution - Thls polymer had an avera9e mo,ecu,ar wei9ht - abo * 

Preparation of Black Resist 
[0096] 



25 



30 



35 



High molecular polymer solution 

Carbon black (FW200, produced by Degssa KK) 

Dispersant (HOMOGENOL L-18, produced by Kao Corporation) 

Cyclohexanone 



34 parts 
8.0 parts 
0.8 part 

29 parts 



[?1 V^^ 90 ^ miXed ' dis P ersed in a bead mi » 360 minutes and filtered through a 0.7-nmfilter to 
EST Pl d,spers,on so,ution " Thereafter, the following components were thoroughly mixed in a con- 



40 



45 



Black pigment dispersion solution 


56 parts 


Trimethylolpropane triacrylate 


4. 15 parts 


Compound A 


1.00 part 


Compound B 


0.20 part 


Compound C 


1.00 part 


Cyclohexanone 


37.3 parts 



^Ih^toi miX6d S ° ,Uti0n *** filtered thfOU9h 3 1 f Hter t0 PrePare B,aCk ReSiSt 1 having a non ^tile content 
so [0098] m the Examples, a tetraalkylammonium organic borate saft as Compound A , a sensitizing dye as Compound 
B and an organic compound containing thiol as Compound C were combined as follows. 

EXAMPLE 9 
55 [0099] 



Compound A: tetrabutylammonium butyltrinaphthyl borate 
Compound B: 3-Carboethoxy-7-(diethylamino) coumarin 
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Compound C: 2-mercaptobenzoxazole 



EXAMPLE 10 
5 [0100] 



Compound A: tetrabutylammonium methyltrinaphthyl borate 
Compound B: Basic Yellow 21 
Compound C: mercaptobenzothiazole 

10 

Bisimidazole Compound: 2,2-bis(o-chlorophenyl)-4 1 4\ 5,5'-tetraphenyl-1 ,2 -biimidazole 
EXAMPLE 1 1 



15 [0101] 



Compound A: tetrabutylammonium butyltri(4-tert-butylphenyl) borate 
Compound B: Basic Yellow 21 
Compound C: 2-mercaptothiazoline 

EXAMPLE 12 



[0102] 



25 Compound A: tetrabutylammonium butyltri(4-methytnaphthyl) borate 
Compound B: Basic Yellow 13 
Compound C: 5-methyl-1,3.4-thtadiazoIe-2-thiol 



30 



AO 



45 



EXAMPLE 13 
[0103] 



Compound A: tetrabutylammonium methyltri(4-methylnaphthyl) borate 
Compound B: Basic Yellow 21 
35 Compound C: 3-mercapto-4-methyl-4H-1,2,4-triazole 

[0104] Each resist solution was spin-coated on a clean glass plate having a thickness of 1 mm and a size of 10 cm x 
10 cm and dried at room temperature tor 30 minutes and then at 70°C for 20 minutes to form a 2 nm-thick resist film. 
The glass plate having coated thereon the resist film was designated as Glass Plate (A). For determining the spectral 
sensitivity, Glass Plate (A) was set in an irradiation spectroscope (Model JASCO CT-25CP, manufactured by Nippon 
Bunko KK) and exposed. The light source used was a 1 50W xenon lamp. After the exposure, the resist film was devel- 
oped, thoroughly washed with water and dried to obtain a spectral image The maximum step number where the resist 
film was not dissolved by the development with i-ray (365 nm), h-ray (405 nm) or g-ray (436 nm) in respective Examples, 
is shown in Table 1 . The larger the step number, the higher the sensitivity. 



EXAMPLE 14 



[0105] The resist obtained in Example 9 was coated on a glass substrate in the same manner and dried at room tem- 
perature for 30 minutes and then at 70°C for 20 minutes. On the resist coating formed, a 5% aqueous solution of poly- 
vinyl alcohol (polymerization degree: about 1,000, saponification degree: about 98%) was coated by a spin coater to 
have a dry thickness of from 1 .2 to 1 .3 nm and dried at 70°C for 20 minutes in a hot air oven to form an oxygen-blocking 
film. Thereafter, the spectral sensitivity was measured in the same manner as in Example 9. 

COMPARATIVE EXAMPLE 6 

[0106] A resist was prepared in the same manner as in Example 9 except that mercaptobenzoxazole used as Com- 
pound C in the resist composition of Example 9 was not added. The resist obtained was coated and dried on a glass 
substrate in the same manner as in Example 9 to prepare a resist film. The resist film formed was measured on the 



BNSDOCID: <EP 0900800A2_L> 



15 



EP 0 900 800 A2 

spectral sensitivity in the same manner as in Example 9. 
EXAMPLE 15 

!oS?hp -ml*! fi ' m With ^ °? 9en f l0Ckin9 ,,,m W3S f0rmed on a 9,ass substrate usi "9 the resist obtained in Example 
ExamSe 9 " EX3mP,e 14 *" SPeCtra ' Se " Sitivity there ° f «"» measured in •» manSr aTin 
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15 



20 
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TABLE 1 
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Spectral Sensitivity 




g 


h 


i 


Example 9 


4 


6 


6 


Example 10 


9 


9 


6 


Example 1 1 


6 


6 


4 


Example 12 


8 


7 


6 


Example 13 


11 


11 


8 


Example 14 


4 


6 


6 


Comparative Example 6 


2 


3 


3 


Example 15 


9 


9 


6 



ISffhL T^T ' 6 reSUte Tab ' e 1 • com P aris °" between Example 9 and Comparative Example 6 reveals 
« 2?* ^ the ° r9aniC COmp ° und havin 9 a «* W according totte present SnfcnTnrt 

£2? 1 T^" 80 ", between Exam P |e 9 and ^"P'e 14 reveals that sensitivity equal to that in the casHf an Zaen 
n hp 9 TVS < * Wn-d by addin9 the or 9 anic com P° und having afrio. group. and co^r£S E 
S JSS, * an l EXar T ,e 1 5 rWea ' S that the sensitivi * is not lowered « compared with the case of SZSZ 
P^ 

[0109] By adding the stabilizer of the present invention to an organic borate salt the oraanic borate salt «,n 
remarkably .mproved in the heat stability and aging stability. 9 ^ be 

I?,!, 1 ?n « AIS ° in ^ 6 P hot ° sensitive composition of the present invention comprising the stabilizer of the present inven- 
S ^ 3 S6nSitiZin9 dye ' ^ ° r9aniC ^ ^ « be irnprovedlnTetena" 

[011 1] Furthermore, in the polymerizable composition comprising the photosensitive composition of the oresent 
SIKST 8 8 f? d r e If to 8 m0n ° mer h3Vin9 a " e ^ica..y unsaturated bond, the organTc bSaTe Tatt^Tbe 
ESS* ^ 31 StabHity ^ 39109 Stability and mamr ' ** PO'V^erizabiiity of the comiSronTno' 

aenlL J^^ 0 ^^ 6 """P 05 * 00 * *™ P" 556 "* Mention exhibits high sensitivity even in the presence of oxy- 
a hi/h ^l P < " T Zab,e C ° mposrtion 0btained ^ adding a monomer having an ethylenically unsaturated Znd S 
of oxyg™ " ^ 10 ^ Ph0t0sensitive composition efficiently undergoes polymerization even in tne pSenS 

^Lt to^ e h ilS ^ZST deSCnbe ? " detei ' ^ With referenCe to Specific ^bodiments thereof, it wil. be 
^" and^ ^eof Var '° US modtfications « be ™* therein without departing from 

Claims 



1. 



in^l' Zer fc the ; mal,y sta bil.z.ng an organic borate salt represented by formula (1). comprising a compound hav- 
ing one or nrtrogen-containing 5- or 6-membered heterocyclic rings having a double bond w^rn^ne ring a 
compound havng a primary, secondary or tertiary amino group, or a compound having a thiol^oC * 
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-B" 



(1) 



w (wherein H A , R 2 , R 3 and R 4 each independently represents an alkyl group, an aryl group, an allyl group, an aralky! 
group, an alkenyl group, an alkynyl group, an alkoxy group, a silyl group, an alicyclic group, a heterocyclic group, a 
hydrogen atom or a halogen atom, and Z + represents a quaternary ammonium cation, a quaternary pyridinium cat- 
ion, a quaternary quinolinium cation, a phosphonium cation, a surfonium cation, an oxosuHonium cation, an oxo- 
nium cation, an iodonium cation, a metal cation or a cationic dye having absorption in the ultraviolet and/or visible 

is ray region). 

2. A stabilizer for thermally stabilizing an organic borate salt represented by formula (1 ), comprising a compound hav- 
ing one or two nitrogen-containing 5- or 6-membered heterocyclic rings having a double bond within the ring, a 
compound having a primary, secondary or tertiary amino group, or a compound having a thiol group: 



25 




(wherein R 1f R 2 , R 3 and R 4 each independently represents an alkyl group, an aryl group, an allyl group, an aralkyl 
group, an alkenyl group, an alkynyl group, an alkoxy group, a silyl group, a heterocyclic group, a hydrogen atom or 
a halogen atom, and Z+ represents a quaternary ammonium cation, a quaternary pyridinium cation, a quaternary 
quinolinium cation, a phosphonium cation, a sulfonium cation, an oxonium cation, an iodonium cation, a metal cat- 
ion or a cationic dye having absorption in the ultraviolet and/or visible ray region). 

3. The stabilizer for thermally stabilizing an organic borate salt as claimed in claim 1 or 2, wherein the compound hav- 
ing one or two nitrogen-containing 5- or 6-membered heterocyclic rings having a double bond within the ring is a 
compound having one or more heterocyclic rings selected from triazole, pyridine, pyrimidine, pyrazole, piperazine. 
tetrazole, acridine, adenine, benzothiazole, triazine. thiadiazole, imidazole, benzimidazole, thiazoline indoline and 
imidazoline. 

4. The stabilizer for thermally stabilizing an organic borate salt as claimed in claim 1 or 2. wherein the compound hav- 
ing a primary, secondary or tertiary amino group is an amine represented by formula (2): 



RsReRyN (2 ) 

(wherein R 5 , R 6 and R 7 each independently represents hydrogen, an alkyl group, an aryl group, an allyl group, an 
aralkyl group, an alkenyl group, an alkynyl group, an alicyclic group or a heterocyclic group, provided that at least 
one of R 5 , Re and R 7 is not hydrogen; two or three of R 5 . R 6 and R 7 may be combined to form a cyclic structure). 

5. The stabilizer for thermally stabilizing an organic borate salt as claimed in claim 1 or 2, wherein the compound hav- 
ing a thiol group is a thiol represented by formula (3): 



R 8 -SX (3) 

(wherein R 8 represents an alkyl group, an aryl group, an aralkyl group, an alkenyl group, an alkynyl group, an ali- 
cyclic group or a heterocyclic group, and X represents sodium or a hydrogen atom). 

6. A photosensitive composition comprising the stabilizer described in any of the claims 1 to 5 and an organic borate 
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salt represented by formula (1): 



R x B R 3 . Z + 



£Z L )i 2 \ 3 4 ^° ind ependently represents an alkyl group, an aryl group, an allyl group, an aralkyl 

^ZZT * 3n ^ 9rOUP ; aP a ' toXy grOUP ' 3 Si ' y ' 9r ° up ' an a,it * c,ic 9 ra "P- a nete7ocySic group a 

hydrogen atom or a halogen atom, and Z* represents a quaternary ammonium cation, a quaternary VyridinL cat 
.on. a quaternary qu.nol.n.um cation, a phosphonium cation, a sulfonium cation, an oxosulfonium cation an oxo- 
n,um caton, an .odonium cation, a metal cation or a cationic dye having absorption in the ultraviolet and/or visible 
ray region). 

R x B R 3 . Z (1) 
Rii 



(wherein R, R 2 . R 3 and R 4 each independently represents an alkyl group, an aryl group, an allyl group an aralkvl 
flT^nl y °?£ 30 QfOUP - an alk0xy 9roup ' a Silyl 9 rou P- a heterocyclic group, a hydrogen atom or 

n.,iS? m rep „ resents a r aternar y ammonium cation, a quaternary pyridinium cation, a quaternary 

qu.nol.n.um cat.on. a phosphomum cat.cn, a sulfonium cation, an oxonium cation, an .odonium cation, a metal cat- 
ion or a cationic dye having absorption in the ultraviolet and/or visible ray region). 

8. The photosensitive composition as claimed in claim 6 or 7. further comprising a sensitizing dye. 

9. The photosensitive composition as claimed in any one of claims 6 to 8, wherein the stabilizer is a compound having 
ZrS h^ntaToi X * " * ***** **" - Wn ° r 3 

1 °' ^o°!° SenSitiVe composition as claimed in claim 9- wherein the stabilizer is at least one selected from mercap- 
o.nndazole . mercaptobenzimidazole. mercaptobenzothiazole. triazinetrithiol. mercaptotriazole. mercaptothiazo- 
line, mercaptothiadiazole and mercaptotetrazole. 

1 1. The photosensitive composition as claimed in claim 9 or 10. which further contains a bisimidazole compound. 

12 " l P ^-^ riZab,e °° mp ° si } ion ca P ab,e of Polymerization by light or heat, comprising the photosensitive composition 
SSSSedSnd 0 " e0,C,aims6t ° 11 ha ^ n 9 aay edmeretoatleast one monger having onecrmore ethically 

13. The polymerizable composition as claimed in claim 12, further comprising a high molecular polymer. 

14. The polymerizable composition as claimed in claim 13. further comprising a pigment. 

15 ' T^7*s% e ^T as claimed in c,aim 13 or 14, Wherein thehi9h molecu,ar ^ hasan add 

1 6. A colored pattern formed on a substrate using a polymerizable composition described in any one of claims 12 to 15. 
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(54) Stabilizer for organic borate salts and photosensitive composition containing the same 

(57) A stabilizer for thermally stabilizing an organic 
borate salt represented by formula (1) is disclosed, 
comprising a compound having one or two nitrogen- 
containing 5- or 6-membered heterocyclic ring having a 
double bond within the ring, a compound having a pri- 
mary, secondary or tertiary amino group, or a com- 
pound having a thiol group. Also disclosed are a 
photosensitive composition comprising the stabilizer, an 
organic borate salt and if desired, a sensitizing dye or 
further a bisimidazole compound; a polymerizable com- 
position comprising the photosensitive composition 
having added thereto at least one monomer having one 
or more ethylenically unsaturated bond and if desired, a 
high molecular polymer or further a pigment; and a 
colored pattern formed by using the polymerizable com- 
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Reason for the limitation of the search: 

The present wording of claims 1-5 is interpreted as claims for compounds 
per se, whereby the compounds are compounds having one or two 
nitrogen-containing 5- or 6-membered heterocyclic rings having a double 
bond within the ring, compounds having a primary, secondary or tertiary 
amino group, or compounds having a thiol group. Such compounds are well 
known and a very very large number of documents relevant to the issue of 
novelty for these compounds could be cited. 

In the present claims the compounds as defined above are further defined 
by reference to a desirable characteristic or property, namely that they 
should act as a stabilizer for thermally stabilizing an organic borate 
salt. The claims cover compounds having this characteristic or property 
whereas the application provides support within the meaning of Article 84 
EPC and disclosure within the meaning of Article 83 EPC for only a very 
limited number of such compounds. In the present case, the claims so lack 
support, and the application so lacks disclosure, that a meaningful 
search over the whole of the claimed scope is impossible. Independent of 
the above reasoning, the claims also lack clarity (Article 84 EPC). An 
attempt is made to define the compound by reference to a result to be 
achieved. Again, this lack of clarity in the present case is such as to 
render a meaningful search over the whole of the claimed scope 
impossible. Consequently, the search has been carried out for those parts 
of the claims which appear to be clear, supported and disclosed, namely 
those parts relating to the following compounds : 

Compounds with CAS Registry Numbers: 



51-17-2, 61-82-5,73-24-5,95-16-9, 96-53-7, 108-78-1, 110-18-9 
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18686-82-3 , 24854-43-1 , 27988-97-2 , T28299-33-4 , 29490-19-5 
37306-44-8, 49556-19-6, 53745-18-9. 



Present claims 6-11 relate to a photosensitive composition comprising a 
compound selected from those mentioned above and an organic borate salt. 
The initial phase of the search for such compositions revealed a very 
large number of documents relevant to the issue of novelty. So many 
documents were retrieved that it is impossible to determine which parts 
of the claims may be said to define subject-matter for which protection 
might legitimately be sought (Article 84 EPC). For these reasons, a 
meaningful search over the whole breadth of the claims is impossible. 
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"Consequently, the search has been restricted to: 

-n??o^ fron, those 

one or more ethyleSiwllJ Sns!t£3t2 J U d at 2 6ast one monomer havlno 



